Development, characterization and in vivo assessment of effective lipidic nanoparticles for dermal delivery of fluconazole against cutaneous candidiasis.
The nanoparticulate carrier systems as solid lipid nanoparticles (SLNs) and nanostructured lipid carriers (NLCs) have gained interest for the topical treatment of skin associated fungal infection as they facilitate the skin penetration of loaded drugs. Therefore in this study, SLNs and NLCs loaded fluconazole (FLZ) were prepared by solvent diffusion method in an aqueous system and characterized for different parameters. In addition, antifungal activity was carried out on experimentally induced cutaneous candidiasis in immunosuppressed albino rats. The results showed that SLNs and NLCs represent the respective mean particle sizes of approx. 178 and 134 nm with encapsulation efficiency of 75.7±4.94% and 81.4±3.89%, respectively. The skin-retention studies of FLZ from in vitro and in vivo experiments revealed significantly higher accumulation of drug in the case of NLCs formulation. The in vivo cumulative amount of FLZ retention from NLCs was more than 5-fold that of the plain solution, while it was 3.3-fold more in the case of an equivalent-dose application in the form of SLNs at 12h after administration. The antifungal study also confirmed the maximum therapeutic efficacy of NLCs, as the lowest number of cfu/ml was recorded. It can be concluded from this study that NLCs provide a good skin targeting effect and may be a promising carrier for topical delivery of FLZ offering the sustained release and maintain the localized effect, resulting in an effective treatment of a life-threatening cutaneous fungal infection.